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DISPLAY PANEL AND MOBILE TERMINAL

FIELD OF THE DISCLOSURE

The present imnvention relates to display technologies, and
more particularly to a display panel and a mobile terminal.

DESCRIPTION OF RELATED ARTS

With development of display technologies, a remote inter-
action technology that integrates light control sensors 1nto a
display panel and uses laser as a source for control opera-
tions attracts people’s attention.

FIG. 1 1s a circuit diagram of an existing light control
sensor 100. FIG. 2 1s a film structure diagram of an existing
light control sensor. The existing light control sensor 100
includes a light sensing transistor T1, a switch transistor T2,
a storage capacitor Cst and a readout module. The gate of the
light sensing transistor 11 1s connected to a first control
source SVQGG, the source of the light sensing transistor T1
1s connected to power supply SVDD, the drain of the light
sensing transistor T1 1s connected to one end of the storage
capacitor Cst and the source of the switch transistor T2. The
second end of the storage capacitor Cst 1s connected to the
first control source SVGG. The gate of the switch transistor
12 1s connected to a second control source Gate, and the
drain of the switch transistor T2 1s connected to a readout
circuit.

With reterence to the structures of FIG. 1 and FIG. 2, the
switch transistor T2 and the light sensing transistor T1 are
separate, and the drains and sources of the two transistors are
connected via a metal layer. Theretfore, the two non-trans-
parent transistors of the existing light control sensor 100
occupy a relatively large display area in a sub-pixel. This
reduces the aperture ratio of the display panel.

Therefore, there 1s an urgent need for a display panel to
solve above problems.

SUMMARY
Technical Problems

The present application provides a display panel and a
mobile terminal, for solving the problem of low aperture
ratio of the existing display panel.

Technical Solutions

The present application provides a display panel, includ-
ing a light sensing module and a read-out module connected
to the light sensing module, the light sensing module 1nclud-
ng:

a dual-gate transistor, including a first gate connected to

a first control signal end and a second gate connected
to a second control signal end, a first electrode of the
dual-gate transistor connected to a first power-supply
end, a second electrode of the dual-gate transistor
connected to the read-out module; and

a {irst storage capacitor, a first electrode plate of the first

storage capacitor connected to one of the first control
signal end or the second control signal end, a second
clectrode plate of the first storage capacitor connected
to the read-out module.

In the display panel of the present application, the display
panel includes:

a first metal layer, including the first gate forming the

dual-gate transistor;
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an active layer, disposed on the first metal layer;

a second metal layer, disposed on the active layer, the
second metal layer including the first electrode and the
second electrode forming the dual-gate transistor; and

a third metal layer, disposed above the second metal layer,
the third metal layer including the second gate forming
the dual-gate transistor.

In the display panel of the present application, the first
clectrode plate and one of the first metal layer or the third
metal layer are disposed i1n a same layer, and the second
clectrode plate and the second metal layer are disposed 1n a
same layer.

In the display panel of the present application, the light
sensing module turther includes a second storage capacitor,
and the second storage capacitor including a third electrode
plate and a fourth electrode plate,

wherein the third electrode plate 1s connected to the other
one of the first control signal end or the second control
signal end, and the fourth electrode plate 1s connected
to the read-out module.

In the display panel of the present application, the third
clectrode plate and the other one of the first metal layer or
the third metal layer are disposed 1n a same layer, and the
fourth electrode plate and the second electrode plate are
shared.

In the display panel of the present application, among the
first storage capacitor and the second storage capacitor,
capacitance of the storage capacitor located away from the
first metal layer 1s greater than capacitance of the storage
capacitor located close to the first metal layer.

In the display panel of the present application, the display
panel includes:

a first gate insulating layer, disposed between the first

metal layer and the second metal layer; and

a second gate insulating layer, disposed between the
second metal layer and the third metal layer,

wherein the first electrode plate, the first gate msulating
layer, the second electrode plate, the second gate 1nsu-
lating layer and the third electrode plate are made of
transparent material.

In the display panel of the present application, the first

metal layer further includes:

a gate transmission portion, disposed in a same layer as
the first gate, the second gate electrically connected to
the gate transmission portion via a wire switching hole.

In the display panel of the present application, the read-
out module includes:

an operational amplifier, including an mverting mput end,
a non-mverting mput end and an output end, the
non-inverting input end connected to a voltage com-
paring end, the mverting mmput end connected to the
second electrode of the dual-gate transistor and the
second electrode plate of the first storage capacitor;

a read-out capacitor, connected 1n parallel with the opera-
tional amplifier; and

a first switch, connected in parallel with the operational
amplifier and the read-out capacitor,

wherein a first end of the read-out capacitor 1s connected
to a first end of the first switch and the mverting input
end of the operational amplifier, and a second end of the
read-out capacitor 1s connected to a second end of the
first switch and the output end of the operational
amplifier.

The present application further provides a mobile termi-
nal, icluding a terminal body and the afore-described
display panel. The terminal body and the display panel are
combined as one.
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Beneficial

Eftects

In the present application, the dual-gate transistor includ-
ing the first gate and the second gate, and the source and the
drain sharing a common active layer 1s provided on the
display panel. The dual-gate transistor can realize the func-
tions of the light sensing transistor and the switch transistor
in different time periods. This reduces the area of the light
sensing module and improves the aperture ratio of the
display panel.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a circuit diagram of an existing light control
SENnsor.

FIG. 2 1s a film structure diagram of an existing light
control sensor.

FIG. 3 1s a first type of circuit diagram of a light sensing
module 1n a display panel of the present application.

FIG. 4 1s a second type of circuit diagram of a light
sensing module 1n a display panel of the present application.

FIG. 5 1s a third type of circuit diagram of a light sensing
module 1 a display panel of the present application.

FIG. 6 1s a timing diagram of the light sensing module in
FIGS. 3 to S.

FIG. 7 1s a first type of film structure diagram of a light
sensing module 1n a display panel of the present application.
FIG. 8 1s a second type of film structure diagram of a light

sensing module 1n a display panel of the present application.
FIG. 9 1s a third type of film structure diagram of a light

sensing module 1n a display panel of the present application.

DESCRIPTION OF EMBODIMENTS OF THE
DISCLOSURE

To make the objectives, technical schemes, and eflfects of
the present application more clear and specific, the present
application 1s described in further detail below with refer-
ence to the embodiments in accompanying with the append-
ing drawings. It should be understood that the specific
embodiments described herein are merely for interpreting
the present application and the present application 1s not
limited thereto.

Referring to FIGS. 3 to 5, the present application provides
a display panel 200, which includes a light sensing module
300 and a read-out module 400 connected to the light
sensing module 300. The light sensing module 300 includes:

a dual-gate transistor 500, including a first gate 31 con-

nected to a first control signal end GE1 and a second
gate 81 connected to a second control signal end GE2,
a first electrode 61 of the dual-gate transistor 500
connected to a first power-supply end SVDD, a second
clectrode 62 of the dual-gate transistor connected to the
read-out module 400; and

a first storage capacitor C1, a first electrode plate 33 of the

first storage capacitor C1 connected to one of the first
control signal end GE1 or the second control signal end
GE2, a second electrode plate 63 of the first storage
capacitor C1 connected to the read-out module 400.

It should be noted that the first electrode 61 of the
dual-gate transistor 500 1s one of a drain or a source, and the
second electrode 62 of the dual-gate transistor 500 1s the
other one of the drain or the source. For example, the first
clectrode 61 1s the source of the dual-gate transistor 500, and
the second electrode 62 i1s the drain of the dual-gate tran-
sistor 500.
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It should be noted that the first gate 31, the first electrode
61 and the second electrode 62 may constitute a switch
transistor, and the second gate 81, the first electrode 61 and
the second electrode 62 may constitute a light sensing
transistor. A combination of the light sensing transistor and
the switch transistor forms the dual-gate transistor 300 with
both light sensing and switching functions.

In the present embodiment, referring to FIG. 3, the first
clectrode plate 33 of the first storage capacitor C1 can be
connected to the first control signal end GE1, and the second
clectrode plate 63 of the first storage capacitor C1 can be
connected to the read-out module 400. Referring to FIG. 4,
the first electrode plate 33 of the first storage capacitor C1
can be connected to the second control signal end GE2, and
the second electrode plate 63 of the first storage capacitor C1
can be connected to the read-out module 400.

In the present embodiment, the light sensing modules 300
are disposed 1n sub-pixels of the display panel 200 and are
configured to sense changes of light intensity to realize
touch sensing, fingerprint recognition, and optical interac-
tion over distance, and so on.

In the present embodiment, referring to FIGS. 3 and 4, the
read-out module 400 may include an operational amplifier
600, a read-out capacitor Cint and a first switch Switch. The
operational amplifier 600 1includes an mverting input end, a
non-inverting input end and an output end (as shown 1n the
operational amplifier 600 1in FIGS. 3 and 4, *“-" indicates the
inverting input end and “+” indicates the non-inverting input
end). The non-mnverting mput end 1s connected to a voltage
comparing end Vret. The mverting input end 1s connected to
the second electrode 62 of the dual-gate transistor 500 and
the second electrode plate 63 of the first storage capacitor
C1. The read-out capacitor Cint 1s connected 1n parallel with
the operational amplifier 600. The first switch Switch 1s
connected 1n parallel with the operational amplifier 600 and
the read-out capacitor Cint. A first end of the read-out
capacitor Cint 1s connected to a first end of the first switch
Switch and the inverting mput end of the operational ampli-
fier 600. A second end of the read-out capacitor Cint 1s
connected to a second end of the first switch Switch and the
output end of the operational amplifier 600. The output end
of the operational amplifier 600 1s also connected to a
read-out line Readout. The read-out line Readout 1s config-
ured to output a light sensing signal.

In the present embodiment, the read-out capacitor Cint 1s
an integrating capacitor.

In the present embodiment, referring to FIG. 5, the light
sensing module 300 may further include a second storage
capacitor C2. The second storage capacitor C2 includes a
third electrode plate 83 and a fourth electrode plate 84. The
third electrode plate 83 1s connected to the other one of the
first control signal end GFE1 or the second control signal end
GE2. The fourth electrode plate 84 1s connected to the
read-out module 400. For example, referring to FIG. 5, the
third electrode plate 83 1s connected to the second control
signal end GE2, and the fourth electrode plate 84 1s con-
nected to the read-out module 400.

In the present embodiment, the first storage capacitor C1
and the second storage capacitor C2 are connected 1n
parallel, that 1s, the capac1tance of the storage capacitors in
the light sensing module 300 1s a sum of the capacitance of
the first storage capacitor C1 and the capacitance of the
second storage capacitor C2. Compared to the structures
shown 1n FIGS. 3 and 4, the structure of FIG. 5 increases the
capacitance of the storage capacitors 1n the light sensing
module 300. The storage capacitors are mainly used to
temporarily store the electric power of photocurrent gener-
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ated after the light sensing transistor senses light rays. An
increase 1n capacitance of the storage capacitors improves
the fault tolerance of leakage current generated by the light
sensing transistor and avoids mismatching between the
storage capacitors and corresponding leakage current.

FIG. 6 1s a timing diagram of the light sensing module 300
in FIGS. 3 to 5. In the present embodiment, taking the
structure of FIG. 5 for example, the operations of the light
sensing module 300 includes the followings.

In a first phase P1, the first control signal end GEI1
supplies a low-level voltage signal to the first gate 31 of the
dual-gate transistor 500, and the second control signal end
GE2 supplies a high-level voltage signal to the second gate
81 of the dual-gate transistor 500. Since the dual-gate
transistor 500 1s an N-type transistor, the switch transistor
constituted by the first gate 31, the first electrode 61 and the
second electrode 62 1s 1n an open state and the light sensing
transistor constituted by the second gate 81, the first elec-
trode 61 and the second electrode 62 1s 1n a closed state. The
first electrode 61 of the dual-gate transistor 500 and the
second electrode 62 of the dual-gate transistor 500 are
conductive. The channel of the dual-gate transistor 500
generates a photo-induced leakage current for being 1rradi-
ated by light rays and generates diflferent magnitudes of
leakage currents based on light intensity.

In the present embodiment, the electrical signal of the first
power-supply line SVDD tlows from the first electrode 61 of
the dual-gate transistor 300 to the second electrode 62, and
arrives at the second electrode plate 63 of the first storage
capacitor C1 and the fourth electrode plate 84 of the second
storage capacitor C2, and changes based on the photo-
induced leakage current generated by the dual-gate transistor
500.

In the present embodiment, the first electrode plate 33 of
the first storage capacitor C1 1s connected to the first control
signal end GFE1, and the third electrode plate 83 of the
second storage capacitor C2 1s connected to the second
control signal end GE1. Therefore, the first storage capacitor
C1 and the second storage capacitor C2 are 1n a charging
state, and the electrical signals charging the two capacitors
include light sensing signals.

In addition, 1n the first phase P1, the first switch Switch 1s
in an open state.

In a second phase P2, the first control signal end GE1
supplies a high-level voltage signal to the first gate 31 of the
dual-gate transistor 500, and the second control signal end
GE2 supplies a low- level voltage signal to the second gate
81 of the dual-gate transistor 500. Since the dual-gate
transistor 300 1s an N-type transistor, the switch transistor
constituted by the first gate 31, the first electrode 61 and the
second electrode 62 1s 1n a closed state and the light sensing
transistor constituted by the second gate 81, the first elec-
trode 61 and the second electrode 62 1s 1n an open state. At
this time, the first storage capacitor C1 and the second
storage capacitors C2 release the electric charges stored 1n
the first phase P1 and transier them to the read-out module
400.

In the second phase P2, the first switch Switch 1s closed,
and the electric charges released by the first storage capaci-
tor C1 and the second storage capacitor C2 will be trans-
terred to the read-out capacitor Cint. In subsequent stages,
the electrical signals stored in the read-out capacitor Cint
will be read by external read-out line Readout.

In the present application, the dual-gate transistor 500
including the first gate 31 and the second gate 81, and the
source and the drain sharing a common active layer 50 1s
provided on the display panel 200. The dual-gate transistor
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6

500 can realize the functions of the light sensing transistor
and the switch transistor in different time periods. This
reduces the areca of the light sensing module 300 and
improves the aperture ratio of the display panel 200.

The film structure of the light sensing module 300 of the
present application will now be described with reference to
specific embodiments.

FIGS. 7-9 are cross-sectional views of the light sensing
module 300 1n the display panel 200 of the present appli-
cation. The display panel 200 may 1nclude a substrate 10 and
a thin-film transistor layer 20 located on the substrate 10.

In the present embodiment, the substrate 10 can be made
of glass, quartz, or polyimide. The thin-film transistor layer
20 1ncludes a plurality of thin-film transistors.

In the present embodiment, the thin-film transistor may be
of an etch stop (ESL) type or a back channel etch (BCE)
type, which are not specifically limited in the present
embodiment.

In the display panel 200 of the present application,
referring to FIGS. 7 to 9, the thin-film transistor layer 20
may include the followings.

A first metal layer 30: the first metal layer 30 1s disposed
on the substrate 10. The first metal layer 30 may include a
plurality of gate lines and the first gate 31 forming the
dual-gate transistor 500. The material of the first metal layer
30 may be copper, molybdenum, or molybdenum-titanium
alloy.

A first gate msulating layer 40: the first gate insulating
layer 40 1s disposed on the first metal layer 30 and the first
gate insulating layer 40 covers the first metal layer 30 such
that the first metal layer 30 and a conductive layer on the first
gate insulating layer 40 are separate. The material of the first
gate msulating layer 40 may be silicon oxide or the like.

An active layer 50: the active layer 50 1s disposed on the
first gate msulating layer 40. The material of the active layer
50 may be Indium Galllum Zinc Oxide (1GZ0), a-S1 (Amor-
phous Silicon) or low-temperature polysilicon (LTPS). For
example, the active layer 50 1n FIGS. 7 to 9 15 a-51.

A second metal layer 60: the second metal layer 60 1s
disposed on the active layer 50. The second metal layer 60
may include a plurality of data lines, drains, sources, eftc.
The source 1s the first electrode 61 of the dual-gate transistor
500, and the drain 1s the second electrode 62 of the dual-gate
transistor 500. The drain and the source camp at two sides
of the active layer 50 such that a middle channel portion of
the active layer 50 1s not shielded by a light-shielding metal
layer. The material of the second metal layer 60 may be
copper/molybdenum titanium alloy, copper/titanium, and so
on.

A second gate mnsulating layer 40: the second gate 1nsu-
lating layer 70 1s disposed on the second metal layer 60 and
the second gate 1nsulating layer 70 covers the second metal
layer 60 such that the second metal layer 60 and a conduc-
tive layer on the second gate insulating layer 70 are separate.
The material and thickness of the second gate insulating
layer 70 may be as the same as those of the first gate
insulating layer 40.

A third metal layer 80: the third metal layer 80 1s disposed
above the second metal layer 60. The third metal layer 80
may 1nclude a pixel electrode and the second gate 81
forming the dual-gate transistor 500. Since the second gate
81 1s close to a light exit side of the display panel 200, light
rays will have to pass through the second gate 81 so as to
irradiate at the active layer 50 of the dual-gate transistor 500
to generate corresponding leakage current. Therefore, the
material of the second gate 81 needs to be a transparent
material such that the light rays can penetrate the second
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gate 81 to arrive at the active layer 50. The material of the
third metal layer 80 may be indium tin oxide (ITO).

A protection layer 90: the protection layer 90 1s disposed
on the third metal layer and the protection layer 90 covers
the third metal layer 80. The matenal of the protection layer
90 may be an inorganic compound consisted of nitrogen,
oxygen and silicon, or an organic material with certain
flatness.

In the present embodiment, the first gate 31, the active
layer 50, the first electrode 61 and the second electrode 62
may constitute the switch transistor, and the second gate 81,
the active layer 50, the first electrode 61 and the second
clectrode 62 may constitute the light sensing transistor. The
light sensing transistor and the switch transistor share the
active layer 50, the first electrode 61 and the second elec-
trode 62 such that a combination of the light sensing
transistor and the switch transistor forms the dual-gate
transistor 300 with both light sensing and switching func-
tions. This reduces the area of the light sensing module 300
and 1mproves the aperture ratio of the display panel 200.

In the display panel 200 of the present application,
referring to FIGS. 7 and 8, the display panel 200 further
includes the first storage capacitor C1. The first electrode
plate 33 and one of the first metal layer 30 or the third metal
layer 80 are disposed in a same layer, and the second
clectrode plate 63 and the second metal layer 60 are disposed
in a same layer.

Please refer to FIG. 7. The structure shown in FIG. 7
corresponds to the structure of FIG. 3.

In the present embodiment, the first electrode plate 33 of
the first storage capacitor C1 and the first metal layer 30 are
disposed 1n a same layer, and the second electrode plate 63
of the first storage capacitor C1 and the second metal layer
60 are disposed 1n a same layer. That 1s, in the process of
patterning the first metal layer 30, the first electrode plate 33
1s also formed while the first gate 31 1s formed. In addition,
the second electrode plate 63 1s also formed while the drain
and the source are formed. This simplifies the manufacturing
processes of the first storage capacitor C1.

Please refer to FIG. 8. The structure shown in FIG. 8
corresponds to the structure of FIG. 4.

In the present embodiment, the first electrode plate 33 of
the first storage capacitor C1 and the third metal layer 80 are
disposed 1n a same layer, and the second electrode plate 63
of the first storage capacitor C1 and the second metal layer
60 arc disposed 1n a same layer. That 1s, in the process of
patterning the third metal layer 80, the first electrode plate
33 15 also formed while the pixel electrode 1s formed. In
addition, the second electrode plate 63 is also formed while
the drain and the source are formed. This simplifies the
manufacturing processes of the first storage capacitor C1.

In the display panel 200 of the present application, the
display panel 200 further includes the second storage capaci-
tor C2, and the third electrode plate 83 of the second storage
capacitor C2 and the other one of the first metal layer 30 or
the third metal layer 80 can be disposed 1n a same layer, and
the fourth electrode plate 84 of the second storage capacitor
C2 and the second electrode plate 63 can be shared.

Please refer to FIG. 9. The structure shown in FIG. 9
corresponds to the structure of FIG. S.

In the present embodiment, the present application com-
bines the structures of FIG. 7 and FIG. 8, that is, the second
storage capacitor C2 1s added to the light sensing module
300 such that the first storage capacitor C1 and the second
storage capacitor C2 are connected 1n parallel. In FIG. 9, the
third electrode plate 83 of the second storage capacitor C2
and the third metal layer 80 are disposed 1n a same layer, that
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1s, 1n the process of patterning the third metal layer 80, the
third electrode plate 83 1s also formed while the pixel
clectrode 1s formed. In addition, the fourth electrode plate 84
ol the second storage capacitor C2 and the second electrode
plate 63 of the first storage capacitor C1 are shared.

In the present embodiment, from the perspective of top
view ol the display panel 200, the first electrode plate 33, the
second electrode plate 63 and the third electrode plate 83 are
stacked such that an additional storage capacitor 1s added
under the circumstance that a same area 1s occupied by the
storage capacitor 1 a corresponding sub-pixel. This
increases the capacitance of the storage capacitor.

In the present embodiment, for the first storage capacitor
C1 and the second storage capacitor C2, the capacitance of
the storage capacitor located away from the first metal layer
30 1s greater than the capacitance of the storage capacitor
located close to the first metal layer 30. In the structure of
FIG. 9, since there are a large number of gate lines and a
plurality of gates in the first metal layer 30, the area occupied
by the first electrode plate 33 1s relatively small. In contrast,
since 1t only needs to dispose corresponding pixel electrodes
in the third metal layer 80, the area occupied by the third
clectrode plate 83 may be relatively large. Because the
capacitance of the capacitor 1s positively correlated with the
area of two electrode plates, the capacitance of the first
storage capacitor C1 of the present application 1s smaller
than the capacitance of the second storage capacitor C2.

In the display panel 200 of the present application, the
first gate insulating layer 40 1s disposed between the first
clectrode plate 33 and the second electrode plate 63, and the
second gate isulating layer 70 1s disposed between the
second electrode plate 63 and the third electrode plate 83.
The first electrode plate 33, the first gate insulating layer 40,
the second electrode plate 63, the second gate insulating
layer 70 and the third electrode plate 83 are made of
transparent material.

In the present embodiment, since the storage capacitors
also occupy a certain area in the sub-pixel. When the metal
forming the first storage capacitor C1 and the second storage
capacitor C2 1s a non-transparent material, the area 1s a
non-transparent area. However, 1n the present application,
the electrode plates forming the first storage capacitor C1
and the second storage capacitor C2 and the dielectric
maternals between the electrode plates are all configured as
transparent material such that the light rays can pass through
the area of the storage capacitors. This increases the aperture
ratio of the sub-pixels.

In the display panel 200 of the present application,
referring to FIGS. 7 to 9, the first metal layer 30 further
includes a gate transmission portion 32, which 1s disposed 1n
a same layer as the first gate 31. The second gate 81 1is
clectrically connected to the gate transmission portion 32 via
a wire switching hole 82.

In the present embodiment, the second gate 81 1s made of
transparent material with relatively high impedance, such as
indium tin oxide. In order to reduce the impedance 1n
transmitting the gate signals, the present application addi-
tionally arranges the gate transmission portion 32 in the first
metal layer 30. The gate signals of the gate transmission
section 32 are transmitted to the second gate 81 by means of
wire switching.

In the present embodiment, the wire switching hole 82
penetrates the first gate insulating layer 40 and the second
gate isulating layer 70.

In the display panel 200 of the present application, the
display panel 200 can be divided into a display stage and a
light sensing stage within one frame. The light sensing
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module 300 i1s configured to operate in the light sensing
stage, and display unit 1s configured to operate in the display
stage. The display panel 200 having the light sensing module
300 can realize touch sensing, fingerprint recognition, opti-
cal interaction over distance, and so on. Also, integrating the
light sensing module 300 ito the display panel 200 can
reduce the overall thickness of the display panel 200.

The present application further provides a mobile termi-
nal, including a terminal body and the afore-described
display panel 200. The terminal body and the display panel
200 are combined as one. The terminal body may be a circuit
board or other devices bound to the display panel 200, and
a cover plate covering the display panel 200, and so on. The
mobile terminal may include electronic devices such as
mobile phones, televisions, and notebook computers.

The present application provides a display panel and a
mobile terminal. The display panel includes a light sensing
module and a read-out module connected to the light sensing
module. The light sensing module includes a dual-gate
transistor, including a first gate connected to a first control
signal end and a second gate connected to a second control
signal end, a first electrode of the dual-gate transistor
connected to a first power-supply end, a second electrode of
the dual-gate transistor connected to the read-out module.
The light sensing module further includes a first storage
capacitor, a first electrode plate of the first storage capacitor
connected to one of the first control signal end or the second
control signal end, a second electrode plate of the first
storage capacitor connected to the read-out module. In the
present application, the dual-gate transistor including the
first gate and the second gate, and the source and the drain
sharing a common active layer 1s provided on the display
panel. The dual-gate transistor can realize the functions of
the light sensing transistor and the switch transistor in
different time periods. This reduces the area of the light
sensing module and improves the aperture ratio of the
display panel.

It should be understood that those of ordinary skill 1n the
art may make equivalent modifications or variations accord-
ing to the technical schemes and invention concepts of the
present application, but all such modifications and variations
should be within the appended claims of the present appli-
cation.

The invention claimed 1s:

1. A display panel, comprising a light sensing module and
a read-out module connected to the light sensing module, the
light sensing module comprising:

a dual-gate transistor, comprising a first gate connected to
a first control signal end and a second gate connected
to a second control signal end, a first electrode of the
dual-gate transistor connected to a first power-supply
end, a second electrode of the dual-gate transistor
connected to the read-out module; and

a first storage capacitor, a first electrode plate of the first
storage capacitor connected to one of the first control
signal end or the second control signal end, a second
clectrode plate of the first storage capacitor connected
to the read-out module.

2. The display panel of claim 1, further comprising;

a first metal layer, comprising the first gate forming the
dual-gate transistor;

an active layer, disposed on the first metal layer;

a second metal layer, disposed on the active layer, the
second metal layer comprising the first electrode and
the second electrode forming the dual-gate transistor;
and
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a third metal layer, disposed above the second metal laver,
the third metal layver comprising the second gate form-
ing the dual-gate transistor.

3. The display panel of claim 2, wherein the first electrode
plate and one of the first metal layer or the third metal layer
are disposed 1n a same layer, and the second electrode plate
and the second metal layer are disposed 1n a same layer.

4. The display panel of claim 3, wherein the light sensing
module further comprises a second storage capacitor, and
the second storage capacitor comprising a third electrode
plate and a fourth electrode plate,

wherein the third electrode plate 1s connected to the other
one of the first control signal end or the second control
signal end, and the fourth electrode plate 1s connected
to the read-out module.

5. The display panel of claim 4, wherein the third elec-
trode plate and the other one of the first metal layer or the
third metal layer are disposed 1n a same layer, and the fourth
clectrode plate and the second electrode plate are shared.

6. The display panel of claim 5, wherein among the first
storage capacitor and the second storage capacitor, capaci-
tance of the storage capacitor located away from the first
metal layer 1s greater than capacitance of the storage capaci-
tor located close to the first metal layer.

7. The display panel of claim 5, further comprising:

a first gate insulating layer, disposed between the first

metal layer and the second metal layer; and

a second gate insulating layer, disposed between the
second metal layer and the third metal layer.

8. The display panel of claim 5, wherein the first electrode
plate, the first gate isulating layer, the second electrode
plate, the second gate insulating layer and the third electrode
plate are made of transparent matenal.

9. The display panel of claim 2, wherein the first metal
layer turther comprises:

a gate transmission portion, disposed 1n a same layer as
the first gate, the second gate electrically connected to
the gate transmission portion via a wire switching hole.

10. The display panel according to claim 1, wherein the
read-out module comprises:

an operational amplifier, comprising an inverting input
end, a non-inverting input end and an output end, the
non-inverting input end connected to a voltage com-
paring end, the inverting input end connected to the
second electrode of the dual-gate transistor and the
second electrode plate of the first storage capacitor;

a read-out capacitor, connected 1n parallel with the opera-
tional amplifier; and

a first switch, connected in parallel with the operational
amplifier and the read-out capacitor,

wherein a first end of the read-out capacitor 1s connected
to a first end of the first switch and the mverting input
end of the operational amplifier, and a second end of the
read-out capacitor 1s connected to a second end of the
first switch and the output end of the operational
amplifier.

11. A mobile terminal, comprising a terminal body and a
display panel, which are combined as one, the display panel
comprising a light sensing module and a read-out module
connected to the light sensing module, the light sensing
module comprising:

a dual-gate transistor, comprising a first gate connected to

a first control signal end and a second gate connected
to a second control signal end, a first electrode of the
dual-gate transistor connected to a first power-supply
end, a second electrode of the dual-gate transistor
connected to the read-out module; and
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a first storage capacitor, a first electrode plate of the first
storage capacitor connected to one of the first control
signal end or the second control signal end, a second
clectrode plate of the first storage capacitor connected
to the read-out module.

12. The mobile terminal of claim 11, wherein the display

panel further comprises:

a first metal layer, comprising the first gate forming the
dual-gate transistor;

an active layer, disposed on the first metal layer;

a second metal layer, disposed on the active layer, the
second metal layer comprising the first electrode and
the second electrode forming the dual-gate transistor:;
and

a third metal layer, disposed above the second metal layer,
the third metal layer comprising the second gate form-
ing the dual-gate transistor.

13. The mobile terminal of claim 12, wherein the first
clectrode plate and one of the first metal layer or the third
metal layer are disposed 1n a same layer, and the second
clectrode plate and the second metal layer are disposed 1n a
same layer.

14. The mobile terminal of claim 13, wherein the light
sensing module further comprises a second storage capaci-
tor, and the second storage capacitor comprising a third
clectrode plate and a fourth electrode plate,

wherein the third electrode plate 1s connected to the other
one of the first control signal end or the second control
signal end, and the fourth electrode plate 1s connected
to the read-out module.

15. The mobile terminal of claim 14, wherein the third
clectrode plate and the other one of the first metal layer or
the third metal layer are disposed 1n a same layer, and the
fourth electrode plate and the second electrode plate are
shared.

16. The mobile terminal of claim 15, wherein among the
first storage capacitor and the second storage capacitor,
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capacitance of the storage capacitor located away from the
first metal layer 1s greater than capacitance of the storage
capacitor located close to the first metal layer.

17. The mobile terminal of claim 15, wherein the display
panel further comprises:

a first gate insulating layer, disposed between the first

metal layer and the second metal layer; and

a second gate insulating layer, disposed between the
second metal layer and the third metal layer.

18. The mobile terminal of claim 15, wherein the first
clectrode plate, the first gate insulating layer, the second
clectrode plate, the second gate insulating layer and the third
clectrode plate are made of transparent material.

19. The mobile terminal of claim 12, wherein the first
metal layer further comprises:

a gate transmission portion, disposed 1n a same layer as
the first gate, the second gate electrically connected to
the gate transmission portion via a wire switching hole.

20. The mobile terminal of claim 11, wherein the read-out
module comprises:

an operational amplifier, comprising an inverting input
end, a non-inverting input end and an output end, the
non-inverting input end connected to a voltage com-
paring end, the inverting input end connected to the
second electrode of the dual-gate transistor and the
second electrode plate of the first storage capacitor;

a read-out capacitor, connected 1n parallel with the opera-
tional amplifier; and

a lirst switch, connected in parallel with the operational
amplifier and the read-out capacitor,

wherein a first end of the read-out capacitor 1s connected
to a first end of the first switch and the mverting input
end of the operational amplifier, and a second end of the
read-out capacitor 1s connected to a second end of the
first switch and the output end of the operational
amplifier.
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